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I. INTRODUCTION
The construction and maintenance of a navel fleet in the ancient world
required staggering amounts of timber.' Athens, having clear cut its own forests,
established colonies throughout the Mediterranean to pursue its expansion
policies and arm its military might. Athens was not alone; for example, when
Rome minted its first coin in the fourth century B.C.E., it bore an image of a
tree .3
The ancients were well aware of the ecological damage they were causing.
Plato connected erosion and deforestation while Theophrastus, correlated
4
deforestation and climate change. This damage was not limited to Greece or
Rome, rather the ecology of the entire Mediterranean was reshaped by
deforestation. Ancient writings are full of references to vanished forests. For
example, Livy assures us Italy's forests surpassed Germany's while Pliny writes
that even Egypt was once forested with giant trees.5 Much of the deforestation
was simply for ships and political power brought with a strong shipping empire.6
This comment is not about the ancient world. It is not about the problems of
shipbuilding. Rather, it is about how the ecological problems of the modem
shipping industry are centered, not on the production of ships, but on the
dismantling of ships, the environmental harms presented by this process, and
how India could respond to the outsourcing of environmental problems.
Shipwrecking is the systematic dismantling of cargo ships that can no longer
carry goods. There are, no doubt, vast ecological benefits of this process, as a
majority of the ships' on board equipment and steel is recycled into the local
economy.7 However, the ecological damage done in the process can be great;
carcinogenic and toxic substances such as Polychlorinated Biphenyls ("PCBs"),
asbestos, tributanlytin ("TBT"), lead, oil, and polluted ship water are released
8directly into the ocean.
1. Ancient Athens, a leading naval power, kept 200 to 300 warships on hand. Each ship was over 100
feet long, which required between 2,500 and 3,500 square feet of two inch thick board. Further, Athens kept
300,000 oars on stock. Each oar was fashioned from a single tree. See Ginger Strand, The Ecology of Empire,
THE BELIEVER, Feb. 2006, at 6.
2. Id.
3. The intervening years are filled with numerous examples of how important timber was to the ancient
political powers. See Id.
4. Id.
5. This is not as farfetched as it sounds; the fossil record suggests that the Nile River Delta once
supported a rich and varied plant life including woods, a critical ecological tool against erosion, and that
Neolithic human settlements in the region supported far greater numbers than the region could support now. Id.
6. Id. at 10-11.
7. Conference of the Parties to the Basel Convention on the Control of Transboundary Movements of
Hazardous Wastes and Their Disposal, Geneva, Dec. 9-13, 2002, Technical Guidelines for the Environmentally
Sound Management of the Full and Partial Dismantling of Ships, 33-34 [hereinafter Technical Guidelines].
8. International Labor Organization, Worker Safety in Ship-Breaking Industry, 28-32 (2001) (Prepared
by Aage Bjorn Anderson) [hereinafter Worker Safety].
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In some ways this is the exact opposite of the problem faced in the ancient
world. We need no longer worry about where the raw materials for ships are
coming from, but rather where the used materials for ships will go when we are
done with them. In some ways it is exactly the same; the possibility of severe and
irreversible ecological damage caused by a necessity of life faces mankind
squarely in the face.
It is a problem that is only going to grow in the next few years. Ships are
being taken out of the world fleet at an increasing rate as countries begin to
prohibit older, single hulled, vessels from their waters. As the need for ship-
wrecking increases, those countries that recycle ships must figure out ways of
responsibly handling hazardous waste.
India is in a unique position to address the environmental harms caused by
shipwrecking. The national environmental scheme, incorporating the
precautionary principle and sustainable development, could be utilized to either
modernize shipwrecking facilities or close down nonconforming facilities.
Section II discusses the shipwrecking need and the process of dismantling
ships. Section III discusses the severe environmental harms caused during the
shipwrecking process. A few international treaties attempt to address the
environmental harms and are discussed in section IV. More prominently, India's
adaptation of the precautionary principle and sustainable development is outlined
in section V. Section VI discusses how domestic litigation utilizing the
precautionary principle and sustainable development might require shipwrecking
facilities to be modernized or completely closed.
II. SHIPWRECKING: THE NEED AND THE PROCESS
Shipwrecking is the process by which obsolete vessels are systematically
dismantled.9 Recycling is a much more proper description than wrecking;
virtually nothing goes to waste because materials and equipment are reused on
shore.'0 The ability to redistribute materials and equipment is the principal reason
why countries with developing industrial economies participate in the
shipwrecking industry.'
Items that are redistributed throughout the local economy include steel,
industrial objects, and hydrocarbons. Steel, which composes 95 percent of a
ship's hull, is a highly sought after part of the recycled ship.' 2 U.S. merchant
ships are highly sought after because they are made from high grade steel.'3 The
9. Marisec, Industry Code of Practice on Ship Recycling, 2.3 (2001).
10. Id.
11. Technical Guidelines, supra note 7, at 34.
12. International Labor Organization, Ship Breaking, A Background Paper, 3 [hereinafter Background
Paper].
13. Will Englund and Gary Cohn Sun, A Third World Dump for America's Ships?, available at
http://www.pulitzer.orglyear/1998/investigative-reportingworks/day3/1 .html (last visited Feb. 12, 2006).
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steel is reprocessed to become reinforcing rods in the construction industry.
Using recycled materials in producing new steel requires only one third of the
energy required to make steel from raw materials." Generators and batteries are
used onshore in the local economy.'" Hydrocarbons'6 are recycled and used as
fuel. 7
A. The Need
Shipwrecking is about the end of ships. 8 Shipwrecking is the systematic
dismantling of an obsolete vessel's structure for scrapping or disposal.' 9 The
world fleet is dominated by merchant cargo vessels accounting for approximately
86,000 vessels larger than 100 gross tons. ° These are the ships that are most in
need of recycling.' Shipwrecking is strictly necessary; ships have a limited life
span of 20-25 years.22At the end of 2000, the average age of ships in the world
cargo fleet was 19 years.23 In order to maintain this average age, 1900 ships must
be recycled each year.24 Currently, the estimated annual average number of ships
scrapped is between 500 to 700 ships.25 However, it is difficult to estimate the
capacity of the shipwrecking industry. Current expansion is really only limited by
the size of available beaches and availability of workers.26 The price of goods
carried by the international fleet does not internalize the costs - economic, human
or environmental - of shipwrecking. Rather, the costs are often an afterthought.
The burden of such costs is felt on those who work in the shipwrecking industry.
14. Industry Code of Practice on Ship Recycling, supra note 9, at 2.3.
15. Id.
16. Hydrocarbons are the simplest organic compounds and are abundantly found in petroleum products
such as gasoline, kerosene, heavy fuel oil, lubricating oils, petroleum jelly, and paraffin. Hydrocarbons,
http://encarta.msn.com/encyclopedia_761579268Hydrocarbons.html, (last visited Nov. 6, 2005).
17. Industry Code of Practice on Ship Recycling, supra note 9, at 2.3.
18. A ship ends its life in a manner similar to the way it began. When a ship is christened on its maiden
voyage a champagne bottle is broken across the bow. When a ship is about to be wrecked the workers on the
beaches of Alang smash a coconut on the ship and offer prayers protection to Ganesh. Englund & Cohn, supra
note 13.
19. OSHA Fact Sheet, http://www.osha.gov/OshDocldataMaritimeFacts/shipbreaking-factsheet.pdf
(last visited Nov. 18, 2005).
20. Worker Safety, supra note 8, at 2.
21. Id.; see also, Disposal of Obsolete Maritime Administration Vessels, available at http://www.
house.gov/transportation/cgmt/hearing/05-24-00/05-24-00memo.html#BACKGROUND (last visited Nov. 18,
2005) (There is a large supply of American Navy ships that are in need of wrecking; however there are
problems of American law of whether these ships can be sent overseas for scrapping. Further, these ships pose
significant environmental hazards and are a constant drain on the public coffers).
22. International Labor Organization, Is there a Decent Way To Scrap Ships?, available at http://www.
ilo.org/public/english/dialogue/sector/papers/shpbreak/index.htm (last visited Nov. 18, 2005) (prepared by Paul
J. Bailey).
23. Id.
24. Worker Safety, supra note 8, at 2.
25. Id.
26. Id. at 4.
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Ships must be decommissioned when they are no longer safe. This occurs when
steel becomes fatigued from rolling during trans-ocean voyages.27 Ship owners find it
more profitable to recycle ships after about 20 years because of the high cost of
repairs and modifications to further extend the ships' life." Finding cargo for older
ships becomes a difficult, if not impossible, task because insurance companies refuse
to provide insurance coverage on cargo booked on ships that are over 20 years old.29
Owners usually declare ships that are 20 years old or older "unfit and unserviceable"
30and sell them for scrapping.
2005 turned out to be a slow year for the shipwrecking industry." Shipwrecking
activity was down 50% for year compared to 2004.32 High freight rates33 have made
ship owners reluctant to part with older ships, despite high scrapping prices being
offered for these vessels. 4 While shipwrecking activities are currently at a low level,
the shipwrecking need is set to increase in the next five years. After the Exxon
Valdez oil spill, the United States congress enacted legislation prohibiting single
hulled vessels in American waters by 2010.
3
1
B. Possible Alternatives to Shipwrecking
There are few alternatives to shipwrecking. The primary alternative to
shipwrecking is mothballing, where a ship is indefinitely stored.36 Mothballed
ships require expensive maintenance, an option that private operators cannot
afford.37 Environmental concerns of mothballing make this a particularly un-
38attractive option. A related option, dry docking, is virtually impossible because
27. Background Paper, supra note 12, at 2.
28. Id.
29. Id.
30. Id. at 2-3.
31. Anthony Poole, Recovery of Steel from Ship Demolition Plummets, METALS WEEK, Oct. 24, 2005 p. 10.
32. As of October 2005, Indian ship wreckers had the largest number of ships at 55 compared to
Bangladesh's 50. Bangladesh, however, had much larger volume with 2.8 million dwt, compared to India's
significantly lower 906,604 dwt. Id.
33. Freight rates are at a historic high and even older ships remain profitable for most owners. Id.
34. Scrap prices for tankers and dry bulk carriers have been above 400 dollars per light displacement
ton. Id.
35. 46 USC 3703(a)(4)(A).
36. John F. Sawyer, Shipbreaking and the North-South Debate: Economic Development or
Environmental and Labor Catastrophe?, 20 PENN. ST. INTL'L REV. 535, 543 (2002).
37. See Hearing on Disposal of Obsolete Maritime Administration Vessels, Before H. Subcomm. On
Coast Guard and Maritime Transportation, available at http://www.house.gov/transportation/cgmt/hearing/05-
24-00/05-24-00memo.htmI#BACKGROUND (last visited Nov. 18, 2005) (decommissioned navy ships during
the fiscal year of 1999 cost over 4.2 million dollars with an additional I million for emergency repairs. The
federal government says that the yearly cost to maintain a ship in the National Defense Reserve Fleet is about
$19,000.)
38. Id. (Over one million dollars are spent annually in emergency repair to prevent environmental harm).
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of the high cost.39 Estimates to dry-dock and repair these vessels run as high as
$800,000 per vessel.'
Other options do exist. For example, decommissioned ships may be sunk to
form artificial reefs.4 ' Again, this option is costly. Ships need to be cleaned and
all possible environmental hazards removed prior to sinking.42
The U.S. government has considered using obsolete ships as target practice
during deep water training exercises.4 Because of the cost associated with any of
these means, shipwrecking is considered an integral part of the life cycle of ships
and the final solution to the problem of old, unfit, and unserviceable ships.4'
C. The Economic End of Ships
Once a ship owner has determined a particular ship is both "unfit and
unserviceable," and none of the alternatives for retiring a ship are viable, the ship
is posted for sale to a shipwrecking company either through a broker or a "cash-
buyer."4'5 The ship owner must provide transportation of the ship to its final
destination, 6 and the ship is sold for an obtainable market value. 7 In October
2005, the going rate was between $355 and $377 per light displacement ton
4
1
("ldt") for tankers.4 9 The amount of steel onboard is the most important factor in
determining the market price.50 Other factors include the quantity of onboard
equipment and components, and any applicable local scrapping tax.5 '
39. Id.
40. Id.
41. Artificial Reef Society of British Columbia, http://www.artificialreef.bc.ca/ (last visited Nov. 18,
2005).
42. Id. (to sink the decommissioned HMCS Mackenzie, it cost approximately 200,000 dollars to
purchase the ship and almost 300,000 dollars to prepare the ship for sinking).
43. 2005 GOA Report, available at http://www.gao.gov/new.it ems/d05264.pdf (last accessed
November 18, 2005) (GOA notes that the Maritime Administration lacks a plan to put this, or any of the other
methods, to use).
44. Conclusions of the 2nd Global Ship Recycling Summit 2001, available at http://www.mareforum.
comlshiprecycling-conclusions.htm (Last visited Mar. 13, 2006).
45. Worker Safety, supra note 8, at 19; see, GMS, available at http://www.gmsinc.net/gms/ (last visited
Feb. 23, 2006) (GMS is an actual cash buyer, providing actual quotes online for your vessel).
46. Id.
47. Id.
48. Figuring out a ship's displacement capacity is based on Archemedes' principle that for an object to
float it must displace a volume of water equal to its weight. A ship's Idt is calculated by how much water the
ship will displace with no fuel, water, stores, crew, or cargo. In contrast, a ships deadweight tonnage ("dwt") is
the difference between maximum permitted weight of cargo, crew, stores, and fuel and the ldt. Tonnage,
Intemet Guide to Freight Travel, available at http://www.geocities.com/freigh terman.geo/tonnage.html (last
visited Feb. 12, 2006).
49. Poole, supra note 31.
50. Intemational Labor Organization, Worker Safety in Ship-Breaking Industry, supra note 8, at 19.
51. Id. (local taxes on scrapping, determined by tonnage to be scrapped, are relatively new. The level of
tax varies and affects the price offered).
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Vessels must be "shipshape" when delivered to shipwrecking facilities so
that the vessel can be beached under its own power." In order to be shipshape,
the vessel must remain operational and keep valid certificates to operate.53 The
primary suggestion offered to make shipwrecking environmentally sound
requires remedial measures to remove potentially hazardous waste prior to
exportation for wrecking.4 These measures would necessarily make a vessel unfit
for sea and would cause a failure to maintain valid certificates." There are no
international regulations in relation to the standards of ships when being sent for
shipwrecking.56 Existing international treaties, if enforced, might severely limit
the export of ships that contain hazardous materials for wrecking. Local
governments may impose additional requirements, and the more stringent the
local requirements, the more likely ship owners will choose sites that lack such
obligations.57
D. The Process of Dismantling a Ship
The process of shipwrecking may be broken into several stages. First,
offshore activities occur as close to the shipwrecking facility as possible.58 During
this offshore process, the various water and fuel tanks are discharged into the
sea.59 Loose onboard consumables that are easily transported are removed at this
point to make the ship as light as possible. 60
Second, the ship is moved, under its own power, to the inter-tidal zone.6 '
Twice a month, at full moon and new moon, when tides are at their highest, ships
are literally driven at full speed to the highest land point on the beach.62
Shipwrecking companies even distribute special color coded tide charts for the
year so ship owners know when good tides are and can plan accordingly.63 Here
52. Id.
53. Id.
54. Id.; Technical Guidelines, supra note 7, at 42-46 (one of the Technical Guidelines' main suggestions
is to prepare ships for dismantling away from shipwrecking facilities by removing hazardous materials in
environmentally sound manners).
55. Id. at 19.
56. Id.
57. Id.
58. Id. at 20, table 9.
59. Id. (In theory, land based storage tanks could be used to hold such water. However, this would
require expensive infrastructure).
60. Id. (This includes furniture, beds, bunks, cabin materials, utensils, crockeries, removable electrical
items, electronic appliances, sanitary wires, insulators, food items and cosmetics, glass wire, refrigerators and
pipes and fittings, as these may be damaged during beaching operation of the vessel).
61. Englund & Cohn, supra note 13.
62. Id.
63. See GMS, available at http://www.gmsinc.net/gms /downloads/pdg/2006-IndiaTideTable.pdf (last
visited Mar. 13, 2006) (for instance, my birthday June 27, turns out to be a pretty high tide at Alang, with high
tide at 35.28 feet).
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is where most of the dismantling occurs. The ship is split open by unskilled
workers using gas torches, iron cutters, and their bare hands. 4 This is the stage
where most environmental and health hazards are released into the local
65environment. Work crews of approximately 25 men are assembled to break each
ship.
As the steel is broken into manageable pieces by "cutters," other workers,
carrying "metal plates, metal bars and pipes on their heads or shoulders," walk in
synchronized steps with the rhythm of "singers" while being guided by
"guides." 66 The metal plates are pilled or loaded onto trucks for immediate
shipment. 67 Inter-tidal work of torching, cutting, and carrying away creates
potentially hazardous situations: many laborers suffer bums, falling objects,
suffocation, debris from explosions, and exposure to toxins and harmful
materials.68
Worker safety is a prime concern. 69 Low-paid and unskilled manual workers
dismantle and reprocess ships without personal protective safety equipment.0
There is no systematic training for the workforce, and injuries and fatalities are71 72
common.' Accidents where 15 men die at once are unfortunately common.
Even in so called "industrialized" nations, shipwrecking poses many serious
worker safety problems.73 Most shipwrecking workers in Southwest Asia live in
shanties made of recycled ship steel. Housing and sanitary conditions are
worsened by its transient nature.74
Third, steel and other materials are cut into more easily transportable and
useable sizes and shapes on the beach.75 Fourth, onshore and inland, materials are
76redistributed throughout the economy or recycled. As the materials flow
through the economy, the health and environmental hazards travel with it.
64. Englund & Cohn, supra note 13.
65. Worker Safety, supra note 8, at 20-21, table 9.
66. Background Paper, supra note 12, at 6-7.
67. Id. at 7.
68. Id.; see also, Englund & Cohn, supra note 13.
69. See generally, Worker Safety, supra note 8.
70. Background Paper, supra note 12, at 7.
71. Id.
72. Englund & Cohn, supra note 13 (while the reports of accidents to officials is considerably low, only
30 reported deaths at Alang in 1999. "The numbers do not compare to factual knowledge regarding safety issues
and hence, it is suggested that incident reporting from Alang is incomplete.")
73. 2005 GOA Report, supra note 43 (at a state of the art facility in Virginia, USA, 3 deaths occurred in
4 years).
74. Worker Safety, supra note 8, at 30 (there is little or no available data or reports on workers' health.
The suggestion is that there has never been any systematic monitoring of health concerns of workers engaged in
shipwrecking); Englund & Cohn, supra note 13 (noting that these workers are not well looked after. A Red
Cross health center at Alang is seldom opened because doctors and other professionals do not like going there).
75. Worker Safety, supra note 8, at 20-21.
76. Marisec, supra note 9.
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E. India: The World Shipwrecking Leader
In the last 20 years, the shipwrecking industry has been centered in the
Southern Asian countries of Pakistan, India, Bangladesh and China." These four
countries recycle approximately 89 percent of the ldt scrapped worldwide.
These countries are popular because they are located close to the major trade
routes and offer minimum transport distances; ship owners squeeze out all
possible profit by filling the ship with cargo to be delivered to a port close to the
shipwrecking facilities during its last voyage.79
Historically, however, shipwrecking occurred in the same industrialized
countries that built and used the ships.80 Recently, countries have found it more
economical and expedient to simply outsource ships and their environmental
concerns overseas for shipwrecking. Through the 1970's the U.S. shipwrecking
industry consisted of about 30 firms and recycled hundreds of vessels."' In 1997
there were only four shipwrecking companies left in the United States.82 The
decline of the domestic shipwrecking industry has multiple explanations. First,
there has been a drastic increase in the number of ships waiting to be scrapped
that the domestic industry has been unable to scrap.83 The military expansion of
the Reagan era brought a halt to the domestic shipwrecking industry, as the
shipping industry focused on production, rather than the recycling of ships. This
forced the closure of many of the shipwrecking facilities or conversion to
assembly docks. The end of the cold war and the resulting downsizing of the
U.S. military created an overnight need for shipwrecking facilities. 5 Second,
domestic firms have been unable to meet demand because of the small size of
local shipwrecking facilities. Domestic firms, until recently, typically recycled
only one ship at a time. 6 Third, these domestic firms are thinly capitalized, with
the industry as a whole being a risky, highly speculative business.87 The profits
77. Technical Guidelines, supra note 7, at 29.
78. Id.
79. Worker Safety, supra note 8, at 3.
80. Currently, there is a trend away from historic ship building areas of Europe and the United States.
Industrialized countries of Japan, South Korea, China, and Taiwan built 1,172 of the 1,978 ships, representing
79,427 dead weight tons that were built in 1998. In contrast, the next four countries (Germany, Poland,
Denmark and Croatia) built 214 ships, representing 5,480 dead weight tons in 1998. During this time period the
United States built 18 ships, with a dead weight tonnage of 805. International Labor Organization, Is There a
Decent Way to Break Ships?, supra note 22.
81. 2005 GOA Report, supra note 43.
82. Id. (This does not include the federal program to dismantle decommissioned nuclear submarines at a
naval facility).
83. Id.
84. Sawyer, supra note 36, at 543. (As the Reagan administration sought to push the navy ship total to
above 600, only 15 of the ships were recycled).
85. Id.
86. 2005 GOA Report, supra note 43.
87. Id. However, Portland, Oregon has recently begun considering a plan to subsidize new shipwrecking
facilities in that city to wreck ships stored on the West Coast. See Peter Sleeth, Ship Scrapper Considers
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from shipwrecking have not been commensurate with the financial risks and
environmental liabilities.88 Fourth, federal and state laws regulating environ-
mental and worker conditions place stringent limits on the domestic industry. 89
The domestic shipwrecking industry has been unable to meet the demands of
these regulations. For example, 20 of the 62 navy ships sold between 1991 and
1996 were repossessed because of environmental pollution and worker safety
concerns.' Finally, foreign shipwrecking companies have historically bid
significantly higher for ships than domestic firms.9'
There are four primary reasons why India, Pakistan, Bangladesh and China
are the world leaders in shipwrecking.92 First, there is an abundance of low-cost
labor willing to carry out the labor-intensive work.93 Second, these countries have
insufficient or nonenforced legislative frameworks. 9' Some have argued that there
is a 'race to the bottom' among countries that have large shipwrecking
industries.9 Third, there exists a ready-made market for dated ship components
and items such as pumps, generators, compressors and motors.96 These items are
recycled, refurbished and utilized in the emerging industrialized economies.
Fourth, these countries have conveniently large inter-tidal zones where high tides
allow the vessel to be beached under its own power.9'
India is the world leader in shipwrecking activities by volume. 98 The work is
performed primarily in the State of Gujarat along the beaches of Alang. 99 Reports
from the Alang beach indicate that their shipwrecking facilities are heavily
contaminated with heavy metals, asbestos, and Tributyltin ("TBT").' °°
India has attempted to respond to these problems. In 1997 the powerful
Indian Supreme Court instituted the High Powered Committee on Management
Portland, Ore, THE OREGONIAN, Jan. 27, 2006.
88. 2005 GOA report, supra note 43.
89. Sawyer, supra note 32, at 543
90. 2005 GOA Report, supra note 43.
91. Id.
92. While these four countries command the lion's share of the market, India has been the world's leader
for the past 20 years and is the focus of this paper. It should be further noted that the tides may be changing -
pardon the pun. As India begins to enforce environmental rules, a greater share of the market is being sent to
Bangladesh. Further, in a quest to become a EU member, Turkey is investing heavily in both the ship building
and shipwrecking industries, hoping to give European shippers a local outlet for ships.
93. Technical Guidelines, supra note 7, at 29-30.
94. Id. at 30.
95. International Labor Organization, Is there a Decent Way to Break Ships?, supra note 22.
96. Technical Guidelines, supra note 7, at 30.
97. Id. at 30 (unlike the other countries, China has invested in dry docking facilities and technology
(cranes, wharfs) so that the wrecking operations are performed out of the water. In 2000, 90 percent of Chinese
shipwrecking occurred on dry wharfs. Further, the China National Shipscraping Association, representing
approximately 15 large shipwrecking facilities, has promoted "Clean Recycling of Ships in China").
98. Id. at 34.
99. Id.
100. Id.
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of Hazardous Waste.'0 ' The goal of the committee was to produce a report
documenting the regulation of hazardous waste under the Basel Treaty and the
management of hazardous waste.'0 2 The report, issued in 2001, recognizes the
need for improvement of management and disposal of hazardous wastes. '03 The
committee's report recommended that ships coming to India for shipwrecking be
properly decontaminated prior to arrival in India.'04 It is not yet clear what the
legal effect, if any, this report will have.
III. THE ENVIRONMENTAL EFFECTS OF SHIPWRECKING
An unfortunate byproduct of economic development of the latter half of the
twentieth century was the production of hazardous waste. ,0 While the principle
of shipwrecking is sound, the practice leaves much to be desired. 1 6 The
environmental impacts of shipwrecking can be categorized in two groups. First,
hazardous waste discharged into the sea, ground and air cause acute long-term
pollution. Second, local communities are adversely affected by pollution to the
fisheries and agricultural lands upon which they rely. '07 Of the numerous toxins
found onboard ships slated for wrecking, the most common are Polychlorinated
Biphenyls ("PCBs"), asbestos, TBT lead, oil, and bilge water.' 8
A. PCBs
PCBs are synthetic organic chemicals that can take on a variety of physical
properties ranging from oily liquids to waxy solids.'9 These versatile compounds
are found in electrical components, cables, vent ducts and miscellaneous gaskets,
insulation materials, adhesives, paint, and various rubber and plastic compo-
nents."0 PCBs were utilized for their high heat resistance, inflammability,
chemical stability, and high boiling point."' These chemicals have literally
hundreds of industrial and commercial applications. 112




105. Scope of Hazardous Waste Problem, available at http://wings.buffalo.edu/ubgreen/content/
programs/hazardous/scopeproblem.html (last visited Nov. 6, 2005) (For example the United States alone
produces over 260,000,000 tons of hazardous waste each year. That is over one ton per American).
106. See generally Marisec, supra note 9. (Placing responsibility for environmental situation and solution
on both countries that participate in shipwrecking industry and the general shipping industry).
107. Technical Guidelines, supra note 7, at 2.
108. Id. at 26-28.
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In 1977 PCB production in the U.S. was prohibited by the Toxic Substances
Control Act. "' The EPA has listed PCBs as a probable human carcinogen for
several reasons."' Simply being exposed to PCBs creates a significant risk of
developing various cancers."5 More importantly, the chemical composition of
PCBs change following their release into the environment. 116 The most
carcinogenic PCBs tend to build up in high concentrations in the flesh of fish and
other animals. ' 7 Those who eat PCB contaminated fish face an even greater
health threat then shipwrecking industry workers."' Further, PCBs may cause a
wide range of non-cancer health effects on the immune system, reproductive
system, nervous system, and endocrine system. ' 9 It is extremely important to
note that the body's regulation of all of these systems is complex and interrelated.
As a result, it is not surprising that PCBs can exert a multitude of serious adverse
health effects.'20
B. Asbestos
Asbestos is another common hazardous material often found in ships being
wrecked.'2' Usually found in ship insulation, asbestos fibers pose a serious health
risk to workers who inhale the fibers. 2 2 The principal health concerns associated
with asbestos are cancers and lung diseases. 12' Asbestos is the only known cause
of mesothelioma, a cancer of the lungs, chest cavity, and abdomen.'2 4 Asbestosis,
a primary health concern for shipyard workers exposed to asbestos, is a disease
of the lung. 5
113. Id.
114. Health Effects of PCBs, EPA, available at http://www.epa.gov/opptintr/pcb/effects.html (last visited
Oct. 20, 2005) (the EPA notes that the following organizations have also concluded that PCBs are probably
carcinogenic; The International Agency for Research on Cancer, The National Toxicology Program, and The
National Institute for Occupational Safety and Health).
115. Id. (Cancers include rare liver cancers and malignant melanoma); EPA, PCBs: Cancer Dose-
Response Assessment and Application to Environmental Mixtures, available at http://www.epa.gov/oppfintr







121. Technical Guidelines, supra note 7, at 26-28.
122. Id.
123. EPA Asbestos Fact Sheet, Why is Asbestos Hazardous?, available at http://www.epa.gov/
asbestos/asbe.pdf (last visited on Oct. 24, 2005) (contrary to common belief, asbestos does not cause headaches,
sore muscles, or other immediate symptoms. Rather, as noted, asbestos related health concerns have a latency
period of 15-30 years).
124. Id.
125. Id.
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C. TBT
TBT is an organotin 16 compound used primarily as a biocide in antifouling
paints.2 7 TBT is extremely stable and resistant to natural degradation in water; this
makes TBT very toxic to the aquatic environment. 12 TBT is an endocrine-disrupting
chemical that causes severe reproductive defects in aquatic organisms. 9 TBT is
tightly regulated in developed nations.3 Currently, the Environment Protection
Committee of the International Maritime Organisation is working on a global ban on
TBT in paints. ,31
D. Lead
Lead is toxic and is commonly found in batteries, paints, and components of
motors, generators, piping and cables. '1 2 Health effects of lead exposure in children
include learning difficulties, mental retardation, and delayed neurological and
physical development.'33 In adults, lead exposure affects the nervous system,
impairing hearing, vision and muscle coordination.
34
E. Bilge Water
Oily waste, or bilge water, is the accumulation of potentially polluting liquids in
the lowest part of the ship's hull (the ship's bilge).'35 During the mothballing or
dismantling process, bilge water increases because of the accumulation of rainwater,
cooling water, and containment water used during the ship breaking process. 36 Bilge
water often contains oil, cargo residues, inorganic salts, arsenic, copper, chromium,
lead, and mercury. 37 Bilge water is often spilt into the ocean during shipwrecking
operations. "' Oil and other wastes in the aquatic ecosystems threaten the overall
health and survival of many species and organisms, some of which are endangered. 3 9
126. The World of Organotin Chemicals: Applications, Substitutes, and the Environment, available at
http://www.ortepa.org/aboutorganotin.htm (last visited Oct. 25, 2005) (Organotin are chemicals whose
compounds contain at least one bond of tin and carbon).
127. Id.
128. TBT, http://www.epa.gov/waterscience/criteria/tributyltin/fs-final.htm (last visited Feb. 12, 2006).
129. Id.
130. The World of Organotin Chemicals, supra note 126.
131. Technical Guidelines, supra note 7, at 51 (a proposed ban on the use of TBT in paints is expected to
go into full force in 2008).
132. Id. at 47.
133. Id.
134. Id.
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F. Concluding Remarks on the Environmental Impacts
The short term gains of shipwrecking are ephemeral in nature. The local
economy receives recycled materials for distribution and consumption. The
negative long term effects of the shipwrecking industry, including human
exposure to carcinogens and water pollution to the surrounding ecosystem,
present serious problems to the continued sustainable development of India's
expanding economy. A variety of solutions exist to address the problems created
by the shipwrecking industry. Not all of these solutions will efficiently or
effectively address the environmental problems posed by the shipwrecking
industry.
IV. INTERNATIONAL SOLUTIONS
It is widely accepted that sovereign countries have a right to engage in
business transactions with other countries, exporting their goods abroad while
importing other countries commodities. When the export and import of goods
consist of hazardous waste, several international solutions restrict how States
may choose to act. These international solutions include the Basel Convention on
the Control of Transboundary Movements of Wastes and Their Disposal, The
Stockholm Convention on Persistent Organic Pollutants, and the U.N.
Convention on the Law of the Sea.
The 1989 Basel Convention on the Control of Transboundary Movements of
Wastes and Their Disposal (the "Basel Convention") is a groundbreaking
international treaty regulating the international trade of hazardous waste.' In
addition to the limits imposed by the Basel Convention itself, member nations
have gradually tightened the controls of the agreement. This has been done by
banning hazardous waste movement into developing countries, implementing a
uniform classification for hazardous wastes, and making a commitment to
establishing a liability protocol to assign responsibility and provide compensation
for damages resulting from hazardous waste transportation.' 4' While the United
States dominated many of the original Basel Conventions negotiations, it has
failed to ratify the agreement, joining Haiti and Afghanistan as the only
signatories to the agreement that have failed to ratify the treaty. 42 India, along
with 166 other countries has ratified the treaty.'4 3
The Basel Convention has three main objectives. The first goal aims to
minimize both the amount and the hazard level of wastes generated worldwide.'
44
140. See generally http://www.basel.int/ (last visited Nov. 13, 2006).
141. Technical Guidelines, supra note 7.
142. Ratifications, available at http://www.basel.int/ratif/frsetmain.php (last visited Jan. 17, 2006).
143. Id.
144. About the Basel Convention, available at http://www.basel.int/pub/basics.htm (last visited Jan. 17,
2006).
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Second, where generation of hazardous waste is unavoidable, such wastes should
be disposed of as close to the source of generation as possible.' 45 Finally, the
Basel Convention stresses the environmentally sound management and disposal
of hazardous wastes.1
4 6
The Stockholm Convention on Persistent Organic Pollutants ("Stockholm
Convention") covers the export of PCB containing materials for disposal. Under
this treaty, a party to the treaty may export PCBs (among other persistent organic
pollutants) only "for the purpose of environmentally sound disposal.' ' 47 The
treaty also specifically states that PCBs shall "not [be] transported across
international boundaries without taking into account relevant international rules,
standards, and guidelines.' 48
The movement of old, rusting, contaminated ships across the ocean may fall
within one of the prohibited acts set out in the U.N. Convention on the Law of
the Sea.49 Under this Convention, "passage of a foreign ship shall be considered
to be prejudicial to the peace, good order or security of the coastal State if in the
territorial sea it engages in... any act of willful and serious pollution contrary to
this Convention [occurs].' 50 Although the United States has signed the treaty, it
has not ratified it.'5 '
These treaties, while a giant step forward, have been largely ineffective and
are continually criticized on a number of grounds. Certainly, the failure of the
United States, the world's largest polluter nation,'52 to ratify and adhere to the
requirements of the various treaties creates difficulties in controlling hazardous
wastes.'
5 3
Other reasons exist to explain why these treaties have been less than fully
effective. For example, the Basel Convention has been criticized by both
environmental organizations and countries with developing industrial economies
145. Id.
146. Id.
147. Stockholm Convention on Persistent Organic Pollutants, May 22, 2001, art. 3(2)(b)(i), 40 I.L.M.
532, 535.
148. Id.
149. U.N. Convention on the Law of the Sea, Dec. 10, 1982, art. 19, 21 I.L.M. 1261.
150. Id.
151. Ratifications, available at http://www.un.org/Depts /los/referencefiles/status2005.pdf (last visited
Jan. 17, 2006).
152. Scope of Hazardous Waste Problem, available at http://wings.buffalo.edu/ubgreen/content/
programs/hazardous/scopeproblem.html (last visited Nov. 6, 2005) (For example the United States alone
produces over 260,000,000 tons of hazardous waste each year. That is nearly one ton per American).
153. U.S. exports have been increasing in "recent years" because of high domestic disposal costs, strict
national legislation, and increased liability concerns while domestic generators choose the "path of least
resistance and least expense" in disposing of waste. While the U.S. has strict domestic standards and efficient
enforcement, producers of hazardous waste are able to export waste internationally because of weak
international enforcement, lax environmental laws and inadequate enforcement infrastructure in developing
industrial nations. See Sejal Choksi, Annual Review of Environmental and Natural Resources Law:
International Law, The Basel Convention on the Control of Transboundary Movements of Hazardous Wastes
and Their Disposal: 199 Protocol on Liabiliy and Compensation, 28 ECOLOGY L.Q. 509, 514 (2001).
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because it fails to create a fund to minimize the damage from international hazardous
waste accidents.'54 Further, the Basel Convention, as originally endorsed, did not
prohibit the transfer of hazardous waste, but rather, facilitated its movement to
countries with developing economies.'55 The Basel Convention totally exempts
bilateral and multilateral agreements with nonparty countries.'5 6 This essentially
allows nonmember countries, such as the U.S., and member countries, such as India,
to enter into contracts for disposal of waste. Many of the treaties lack a formal
policing mechanism to enforce the regulations.5 7 Rather, these agreements rely on
the good faith efforts of nations to enforce the regulations themselves.'58
V. NATIONAL SOLUTIONS
It is often argued that nations with developing industrial economies, such as
India, exist in a precarious state with regard to their countries' economic
development, responsible use and conservation of natural resources.' 59 However,
environmental protection is not a luxury of the industrialized west; industrialized
nations should not reap the benefits of liberalized trade while the environmental costs
are borne on those who are just now industrializing their economies.' 6° Further, it is a
myth that environmental movements are of any relevance to the poor in countries
with developing industrial economies.'6' India, however, has one of the largest
environmental movements in the world, a fact often unmentioned by commentators
who purposefully or accidentally portray Westerners as saviors of the environment.'
62
Rather, countries like India have adopted and developed environmental tools that fit
their localized needs.
While international agreements are the dominant legal method for addressing
environmental problems that cross national boundaries, other legal tools exist at the
national level to address international environmental problems. The concerns created
by the shipwrecking industry are international in scope, involving a variety of
international players, and pose environmental problems that have reached an
international level. The problems posed by the shipwrecking industry, however, are
perhaps best addressed by these national tools.
154. Id. at 518.
155. Id. at 520.
156. Basel Convention Treaty, Art. 14, 2 (the Basel Convention requires that such agreements must be
"no less environmentally sound" than the Basel Convention regulations; this language is vague).
157. Choksi, supra note 153, at 519.
158. Id.
159. Carmen G. Gonzalez, Beyond Eco-Imperialism: An Environmental Justice Critique of Free Trade,
78 DENY. U.L. REV. 979, 988 (2001).
160. See Id.
161. Id. (Discussing the William Langewiesche, The Shipbreakers, ATLANTIC MONTHLY, Aug. 2000
article and how not one Indian environmentalist is quoted in the lengthy article, while questioning
environmentalism relevance to India's poor).
162. Id.
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A. Background
India, historically speaking, has turned away foreign investment and trade by
imposing high barriers to imports. 63 The severe economic crisis the country faced
in the early part of the 1990's forced the country to make drastic changes to its
economic policies and structure.' 6 World investors, now realizing that India was
open for business, began investing at an outstanding pace. American investment
in Indian projects in the first year and a half after the 1991 reforms exceeded the
cumulative total of the previous forty five years. 65 Such rapid industrialization
was sure to place extra pressure on the country's environmental policies and
resources.
B. Legislative Framework
India's environmental law regime has its roots in the 1984 Bhopal gas leak
disaster. 166 Prior to the chemical leak in central India, most environmental laws
there centered on specific air and water pollution acts. 6 7 After the disaster at
Bhopal, the Central Government enacted the comprehensive Environment
(Protection) Act of 1986 ("Environment Act").' 68 The Environment Act serves
two main purposes. First, the Environment Act gives the Central Government
authority to enact enforcement measures and coordinate environment protection
with the States. Second, it provides an overarching framework under which the
Central Government can forward the goals of environmental protection.'
69
The Coastal Regulation Zone Notification of 1991, a rule enacted under the
Environment Act, authorizes the Central Government to substantially limit
163. Sanay Jose Mullick, Power Game in India: Environmental Clearance and the Enron Project, 16
STAN. ENVTL. L.J. 256, 260 (1997).
164. Id. (noting that the economic slump was due in part to the assassination of Prime Minister Rajiv
Gandhi. Economic stimulation, foreign investment and trade liberalization were key policies of newly elected
Prime Minister P.V. Narasimha Rao).
165. Id. at 272.
166. Id. See Jamie Cassels, Outlaws: Multinational Corporations and Catastrophic Law, 31 CUMB L.
REV. 311 (the Bhopal disaster was a disaster waiting to happen. The chemical plant, owned by a multinational
corporation with headquarters in the U.S. had operated a plant in Bhopal, the capital city in the State of Madhya
Pradesh, which is located in the exact center of India. The conditions at the plant had been deteriorating for
some time, with previous small leaks and injuries prior to the methyl isocyanate leak in December 1984. On that
date, water was introduced into an underground chemical storage tank, resulting in an explosion which released
40 tons of gaseous vapor into the atmosphere and into the densely populated areas surrounding the factory. As
many as 600,000 victims of the gas cloud suffered pulmonary oedema, suffocation, blindness, gynecological
damage resulting in increased birth defects, damaged immune systems, and possible carcinogenic con-
sequences. Further, profound zocial and economic harms have resulted).
167. Mullick, supra note 163, at 272.
168. Environment (Protection) Act 1986, available at http://www.elaw.org/resources/text.asp?id=1911
(last visited Jan. 23, 2006).
169. Id. (some pieces of the Environment Act are fairly standard, such as the right to set pollution
standards. Other aspects, however, are groundbreaking, such as the power to inspect and even seize property to
enforce environmental procedures and when it believes a party has violated the Environment Act).
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development in coastal zones.'70 While no legal actions have been taken to
prevent shipwrecking facilities within coastal regulation zones, the shipwrecking
activities, as described above, seem to fall within proscribed activities of the rule
which in pertinent part generally prohibits the "manufacture or handling or
storage or disposal of hazardous substances[.]"' 7 ' Thus, if India wished to stop
shipwrecking activities on its shores, the legislative framework and
administrative machinery are in place to do so.
C. Judicial Adoption of the Precaution Principle
Another key feature of India's environmental regime is that it has
incorporated the precautionary principle into its legal system. The precautionary
principle is recognized as a part of sustainable development. The precautionary
principle has various formulations; that inaction is preferable to action in
circumstances where taking action could result in serious or irreversible harm.'
72
The most widely accepted statement of the precautionary principle is set forth in
the 1992 Rio Declaration: "Where there are threats of serious or irreversible
damage, lack of full scientific certainty shall not be used as a reason for
postponing cost-effective measures to prevent environmental degradation."'' 73 The
precautionary principle has been adopted in a variety of international treaties and
policies, not limited to environmental protection, but also sustainable
development and trade liberalization. 
74
Prior to adopting the precautionary principle, the Indian Supreme Court had
found several other important environmental rights in the Constitution. First,
among these rights was the right to public health.'75 In M.C. Mehta v. Kamal
Nath, the Court held that "any disturbance of the basic environmental elements,
namely air, water and soil, which are necessary for life, would be regarded as
170. See Specification for Coastal Regulation Zone Chart and Its Development, available at
http://www.gisdevelopment.net/application/nrm/coastalmnm/miO4144a.htm (last visited Jan. 23, 2006).
171. Coastal Regulation Zone Notifications, Ministry of Environment and Forests, Notification § 2, iii,
available at http://www.sanctuaryasia.comresources/environlaw/crz.doc (last visited Jan. 23, 2006).
172. Scott Lafranchi, Surveying The Precautionary Principles Ongoing Global Development: The
Evolution of an Emergent Environmental Tool, 32 B.C. ENVTL. AFF. L. REV. 679, 679 (2005).
173. Rio Declarations on the Environment and Development, available at http://www.unep.org/
Documents.multilingual/Default.asp?DocumentlD=78&ArticleLD= 1163 (last visited Jan. 23, 2005).
174. See Marie-Claire Cordonier Segger and Markus W. Gehring, Precaution, Health and the World
Trade Organization: Moving Towards Sustainable Development, 29 QUEENS L.J. 133, 161 (2003) (while not all
international players agree with the precautionary principle and fear negative effects on trade, the 2002 World
Summit for Sustainable Development adopted theory. Such adaptation has helped to "debunk myths" that
precaution would be a barrier to international trade).
175. The concept of public health has been given broad judicial interpretation in India. In a series of cases
the India Supreme Court has held that it includes the right to healthy aspects of all parts of the environment. For
an in depth study of the public health movement in India, see Shubhankar Dam, Green Laws for Better Health:
The Past That Was and The Future That May Be- Reflections From the Indian Experience, 1 GEO. INT'L
ENVTL. L REV. 593 (2004).
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hazardous for life within the meaning of [the constitution]."' 76 In later cases, the
Court held that "environmental aspects concern life, human rights aspects
concern liberty.""'
Further, and of great importance, the Indian Supreme Court imposed absolute
liability on polluters. The Court stated that those who cause environmental harm
"owe an absolute and no[n] delegable duty to the community to ensure that no
harm results to anyone on account of the hazardous or inherently dangerous
nature of the activity which it has undertaken."' 78 This principle, previously
absent in India's environmental law, was founded on two grounds. First, the
business carrying on the polluting activity and the law must presume permission
to do so is conditional on the enterprise absorbing the cost of any environmental
damage. 79 Second, only the business causing such harm has the resource to
prevent, discover and warn against potential hazards of the business activity.'
80
The polluter pays principle developed as a part to the absolute liability
principle.'8 ' Simply put, the polluter pays doctrine "demands that the financial
costs of preventing or remedying the damage caused by pollution should lie with
the undertakings which cause the pollution or produce the goods which cause the
pollution."''8 2 The Court has stated that "it is not the role of the government to
meet the cost either in the prevention of such damage or in carrying out remedial
action" but rather that of the business who carries on the activity for profit.
83
The precautionary principle is a useful tool for placing environmental
policies into a broader context of sustainable development when scientific facts
of environmental impacts are less then certain. " Problems of certainty arise in a
number of contexts; scientific authorities often disagree over whether a particular
activity will cause any environmental impacts, and authorities often disagree over
the nature and extent of such impacts.
The precautionary principle is often confused with prevention of harm. The
somewhat amorphous line between the two principles has to do with the degree
of certainty of harm.' The more likely the harm, the more preventive methods
must be taken to avoid the potential effects of the potential injury. In situations
176. M.C. Mehta v. Kamal Nath, available at http://www.elaw.org/resources/text.asp?id=l 108 (last
accessed Nov. 13, 2005).
177. Andhra Pradesh Pollution Control Board v. M. Nayudu, available at http://www.austlii.edu.au/-
andrew/CommonLII/INSC/2000I71 L.html (last accessed Nov. 13, 2005).
178. M.C. Mehta v. Union of India, available at http://www.austlii.edu.au/-andrewlCommonLIIINSC/
2004/185.html (last accessed November 13, 2005).
179. Id.
180. Id.
181. Indian Council for Enviro-Legal Action v. Union of India, available at http://www.austlii.edu.
au/-andrew/CommonLIIIINSC/1996243.html (last accessed Nov. 13, 2005).
182. See Dam, supra note 175.
183. Indian Councilfor Enviro-Legal Action, supra note 181.
184. Segger & Gehring, supra note 174, at 135-136.
185. Id. at 137.
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where harms are uncertain or the degree of harm is uncertain, precaution argues
that the uncertainty is not grounds for addressing environmental harms through
"cost effective means," perhaps even abstention. "[O]f crucial importance in
describing the potential harm is the term 'may,' since precaution is relevant only
where there is an uncertain risk that may or may not materialize.'
8 6
D. Precaution Principle in Recent Cases
The Indian judiciary has found the precautionary principle a particularly
useful tool in enforcing both constitutional provisions and legislative enactments.
In recent cases, the Indian Supreme Court has used constitutional provisions to
force environmental protection. In pertinent part, the Indian Constitution states
that "the State shall endeavor to protect and improve the environment and to
safeguard the forests and wildlife of the country.' 87 The court has looked to other
provisions that individually and collectively "cast a duty on the State to secure
the health of the people, improve the public health, and protect and improve the
environment."'88 In the groundbreaking case of Vellore Citizens' Welfare Forum
v. Union of India, the Supreme Court held that the precautionary principle
required that "where there are threats of serious or irreversible damage, lack of
scientific certainty should not be used as a reason for postponing measures to
prevent environmental degradation."'8 9 Further, the court held that the actor bears
the burden of proving that his actions do not threaten harm to the environment. '9°
India's Supreme Court has utilized these rules to improve the environmental
protection. In Mehta v. Union of India, M.C. Mehta, a prominent public interest
lawyer, filed suit against the Central government challenging the unhealthy levels
of air pollution in Delhi.'8 ' The case dragged on for several years. Feeling
frustrated with the slow pace, the Indian Supreme Court issued a series of orders
requiring environmental improvements. These orders required, inter alia, the
introduction of catalytic converters, unleaded gasoline, and low sulfur diesel
fuel. 92 More prominently, the court ordered that the fuels used in all Delhi buses
be converted to compressed natural gas.' 93 After failing to implement the
186. Id.
187. INDIA CONST. pt. IV art. 48A.
188. Id. at 37E, 47 and 48A.
189. Scott Lafranchi, Surveying the Precautionary Principle's Ongoing Development: The Evolution of
An Emergent Environmental Management Tool, 32 B.C. ENVT'L. AFF. L. REv. 679, 691-93 (2005).
190. Id. at 692.
191. Id. at 691.
192. Id. at 692.
193. The Indian government argued that conversion of buses to compressed natural gas had never
previously taken place. The government further argued that compressed natural gas buses were still
experimental. The court acknowledged that such an order was the first of its kind and responded that 18 percent
of bus orders in the United States were for compressed natural gas buses, and that China and South Korea have
increased compressed natural gas fueled buses. Id.
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conversion requirements, Indian Supreme Court fined bus operators 500 rupees
per day per bus operating on diesel fuel.'9 Further, the court removed 1,500
buses from service.'95 Lastly, India's Supreme Court chastised the Central and
State governments for frustrating its previous court orders in the case by slowing
the conversion to compressed natural gas.196
This was not the first time that the Indian Supreme Court had issued
seemingly extraordinary orders to enforce rulings. India's Supreme Court has
stated that in order for citizens to shield their duty to protect the environment,
they must be properly informed and educated about environmental issues.' 97 State
Governments were ordered to require at least one hour a week in lessons relating
to the protection and improvement of the environment at all levels of
education.'98 In fulfilling this duty, the Court ordered the Central Government to
provide the appropriate text books free of charge to schools. Further, the Court
placed a condition on licenses for movie theaters that the government require at
least two messages before each show on environmental protection.1
99
In the Taj Trapezium cases, plaintiffs alleged damage to the Taj Mahal
caused by acid rain produced by 292 coal burning factories. The defendants
argued that the operation of such factories is environmentally benign. The Court




The precautionary principle does not stand alone, historically, theoretically,
or in practice. Rather, the precautionary principle is just one tool in a large tool
box of environmental controls. The policy of sustainable development determines
how such tools will be utilized by nations.
For policy makers, practitioners, and scholars, the concept of sustainable
development remains imprecise. While vague, the concept has "emerged as an
international paradigm for the new millennium in reconciling and integrating the




196. The court backed up its order by drawing attention to the governments' intent to; (1) discredit
condensed natural gas, (2) represent condensed natural gas as being in short supply, and (3) delaying the sitting
process for service stations. Id.
197. Armin Rosencranz and Michael Jackson, The Delhi Pollution Case: The Supreme Court of India and
the Limits of Judicial Power, 28 COLUM. J. ENTL. L. 223, 231 (2003).
198. Id.
199. Id.
200. Dam, supra note 174, at 608.
201. Ved P. Nanda, Sustainable Development, International Trade and the Doha Agenda for
Development, 8 CHAP L. REV. 53, 53-54 (2005).
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Sustainable development, or sustainability, was first popularized as an
environmental tool by the World Commission on Environment and
Development.202 Although the term had been utilized for some time, it was not
until the Brundtland Report was published that the ideas of sustainable
development took hold as an environmental tool.
2 3
The Brundtland Report defines sustainability as "development that meets the
needs of the present without compromising the ability of future generations to
meet their own needs." 2° The Report established specified core components of
sustainability as: (1) an explicit concern for the conservation of natural capital
and the future generations of all humans and species; (2) a redefinition of social
responsibility that eliminates consumerism and creates changes in consumption
levels; (3) an increased identification with place, the building of a social
relationship with the land; (4) the promotion of equal treatment for all peoples;
(5) the use of precaution in the face of uncertain effects of development; (6) full
cost pricing schemes, incorporating all externalized costs of goods into their
place; and finally, (7) an end to global racism and inequity. 205 The Brundtland
Report's single failure may be that it failed to provide any guidance on how to
implement the concepts of sustainable development into the policies of states and
international organizations.2°6
The Rio Declaration 20 7 and Agenda 21208 reflect the international awareness of
the importance of sustainable development. 209 The Rio Declaration "reflect[s] a
new paradigm of sustainable development" by "clearly linking the environment




A few of the key principles are worth noting in some detail here.
202. World Commission on Environment and Development, available at http://www.un.org/documents
ga/res/42/ares42-187.htm (last visited Mar. 13, 2006).
203. Our Common Future, is the report made by the World Commission on Environment and
Development in 1987 (The Brundtland Report), available at http://www.ace.mmu.ac.uk/eae/Sustainability/
Older/BrundtlandReport.html (last visited Mar. 13, 2006). It is often called the Brundtland report after the
chairperson of the commission, the former Prime Minister of Norway, Mrs. Gro Harlem Brundtland. The report
is one of the seminal environmental documents of the 20th century. It is representative of the growing global
awareness in the second half of the century of the enormous environmental problems facing the planet, and of a
growing shift towards global environmental action. As the report observes, humankind saw the earth from space
for the first time only a few decades ago, and yet this has had a profound impact on the way in which we
perceive the earth and our place on it.
204. Id.
205. Id.
206. Nanda, supra note 201, at 55.
207. The Rio Declaration consists of 27 principles linking the environment, economic development and
nations' rights and responsibilities towards both. The principles are available at http://www.unep.org/
Documents.multilingual/Default.asp?DocumentlD=78&ArticlelID=1 163 (last visited Feb. 27, 2006).
208. Agenda 21 is a comprehensive plan of action to be taken globally, nationally and locally by
organizations of the United Nations System, Governments, and Major Groups in every area in which humans
impact the environment. Agenda 21, available at http://www.un.org/esa/sustdev/documents/agenda2l/ (last
visited Feb. 27, 2006).
209. Nanda, supra note 201.
210. Id.
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The main point of the Rio Declaration is summed up in Principle Three,
which states that "Itihe right to development must be fulfilled so as to equitably
meet developmental and environmental needs of present and future
generations."2 ' Principle One states that "human beings are at the centre of
concerns for sustainable development. They are entitled to a healthy and
productive life in harmony with nature. 22 This principle has been interpreted to
mean that while humans are of "paramount significance they are not of isolated
importance. 23
Principle Two recognizes that a sovereign retains the right to use its natural
resources pursuant to its own environmental policies, but a state must refrain
from causing harm outside its borders.2 4 Principle Four explicitly links
environmental protection to the development process: "In order to achieve
sustainable development, environmental protections shall constitute an integral




Most important for our discussion here, Principle Eight states that "To
achieve sustainable development and a higher quality of life for all people, States
should reduce and eliminate unsustainable patterns of production and
,,216consumption...
Agenda 21 is a comprehensive blueprint for action and implementation of the
Rio Declaration Principles, calling for an effective legal and regulatory
framework. 2'7 Adopted in 1992, the 500 page document proscribes numerous
policies, programs, and processes for international organizations, states, and
officials to follow in order to implement the Rio Declaration.
Agenda 21 is ambitious; its forty chapters are divided into four sections
covering social and economic dimensions, environmental concerns, means of
increased participation by minorities and methods of implementation.2 8 Section
Two covers conservation and management of resources for development.
Chapters under this section include protection of atmosphere, land resources,
combating deforestation, desertification, drought, agricultural development,
biological diversity, protection of oceans and freshwater ecosystems,
management of toxic chemicals, and hazardous wastes. 2,9
Ten years after these documents were introduced, world leaders convened at
the World Summit on Sustainable Development in Johannesburg (the
"Johannesburg Summit") "to reinvigorate the global commitment to sustainable
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development" and "focus on the identification of accomplishments and areas
where further efforts are needed to implement Agenda 2 1.,,220 Few goals or
timelines were established at the Johannesburg Summit. The most important
impact of the Johannesburg Summit was to recommit world attention on the




In the first part of 2005, India's Supreme Court quickly set the stage for a
legal showdown over the shipwrecking practice. The French aircraft carrier
Clemenceau, heavily contaminated with asbestos, had "been kicked around like a
football no one wants. 222 The Indian Supreme Court issued a temporary order
prohibiting the aircraft carrier from entering India's water at Alang and was
prepared to hold a hearing on the matter of whether the ship could legally be
recycled in India when the ship was suddenly recalled to France.223 Some in the
shipping industry have called this the death blow to the Indian shipwrecking
industry, even though the workers there still want ships to be wrecked at the
beaches of Alang.2 It appears as though the Indian Supreme Court is willing to
consider, for the first time, the environmental concerns caused by the
shipwrecking industry.
The courts willingness to quickly hold a hearing and issue a ruling in the
Clemenceau case reveals the court's desire to hear a shipwrecking case. As ships
begin to return 225 to India after the fallout from the Clemenceau incident settles,
220. Johannesburg Summit Declaration, available at http://www.johannesburgsummit.org/htmlU
documents/summitdocs/2309_planfinal.htm (last visited Feb. 27, 2006).
221. Id.
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decontamination in Italy skyrocketed, and Greece refused to allow it there for decontamination. Indian
shipwreckers agreed to take the ship in late 2005. In January 2006, Egypt refused to allow the ship through the
Suez Canal until France provided the proper information regarding the decontamination process.
Environmentalists in India brought suit in the Supreme Court to keep the aircraft carrier out of Indian waters.
The Court issued a temporary order on January 6, 2006, until a hearing on the matter could be held on January
13, 2006. The court made it clear that it would issue a final order on the matter at this hearing. Before the court
could hold this hearing, the French President ordered the ship returned to France. See Fredrick Noronha, Toxic
Warship Not Allowed to Disrupt India-French Summit, Environmental News Summit, available at
http://www.ens-newswire.comlens/feb2006/2006-02-20-04.asp (last visited Feb. 27, 2006).
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the question becomes whether the Indian Supreme Court will again agree to hear
another shipwrecking case.
For a number of reasons, the Indian Supreme Court will most likely agree to
hear such a case.226 First, the Supreme Court can be moved to act with as little as
a letter from a concerned citizen.227 Second, the Indian Supreme Court has been
willing to take evidence in cases solely via judicial notice. 2 ' These two facts are
important when one considers how quickly the shipwrecking process can occur.
For instance, the Clemenceau left France on December 21, 2005, for India and
even with a delay in Egypt, the ship was ready to enter Indian waters by January
13, 2006. Litigation over ships in exporting countries has been limited because
by the time court papers are filed, the ship is out of the courts' jurisdiction.
Further, ship importers do not report when ships will arrive at wrecking sites.
Thus, by the time court papers can be filed in the importing country, the
shipwrecking process is already underway. 229 Third, the court appears to be taking
increased notice of international pressure to reform the shipwrecking industry as
the industry becomes less important to the Indian economy.230
B. Application of the Principles of Sustainable Development and Precautionary
Theory to Shipwrecking
Shipwrecking, as currently practiced in India and other Asian countries,
violates the policies of sustainable development and the precautionary principle.
Litigation based on these theories in the Indian Supreme Court could lead to
orders requiring modernization or closure.
As previously defined, sustainable development focuses on meeting present
needs without compromising future generation's ability to meet their own
needs."' Further, the precautionary principle requires that "[w]here there are
threats of serious or irreversible damage, lack of full scientific certainty shall not
be used as a reason for postponing cost-effective measures to prevent
environmental degradation. 232
Shipwrecking presents a serious threat to sustainable development to India's
coastal communities. The Rio declaration recognized the right to utilize national
resources for economic development.233 Indian workers certainly have a right,
Boon for Bangladesh, LLOYD'S LIST, Markets, at 4 Mar. 6, 2006.
226. It appears as though the whole Indian Government is backing away from shipwrecking as both direct
cash subsidies and tax breaks to ship breakers have been eliminated from the proposed budget for 2006-2007.
Id.
227. Dam, supra note 175.
228. Nanda, supra note 201.
229. Sawyer, supra note 36, at 543
230. Alang Awaits Its Hazardous Diet, INDIAN EXPRESS, Financial Times Information, Jan. 4, 2006.
231. Brundtland Report, supra note 203.
232. Rio Declaration, supra note 173.
233. Id.
2007/Breaking Up is Hard to Do
under the Rio Declaration, to utilize their beaches and employ their human power
and entrepreneurial know-how in shipwrecking activities. However, the Rio
Declaration also recognizes that such utilization of resources cannot harm the
natural environment or compromise future generations' ability to sustain
themselves. Shipwrecking does not comport to the standards established.234 For
instance, PCBs can accumulate in the flesh of aquatic organisms, placing future
generations at risk of exposure to hazardous waste because of today's decision to
participate in disposing of hazardous materials.235  Further, once sensitive
terrestrial environments have been exposed to toxins such as PCBs, TBT, and
lead, these toxins will remain for generations unless removed.236 Under Principle
Eight of the Rio Declaration, practices such as shipwrecking, which as practiced
are nonsustainable, must yield to practices which are sustainable.237
Shipwrecking violates the precautionary principle as established by India's
Constitution and as developed in relevant case law.238 The guarantees of India's
Constitution, securing a clean environment and public health, are left unfulfilled
by current shipwrecking practices. 23 9 As described in section III, the shipwrecking
practices are wreaking havoc on the aquatic and terrestrial environment of Alang.
Environmental degradation is widespread and unlikely to stop unless some
government intervention is brought.24°
The core concept of the precautionary principle states that where harms are
uncertain or the degree of harm is uncertain, uncertainty will not be a ground for
failure to act to prevent those harms. 24' Uncertainty of harm is difficult to argue in
242the shipwrecking industry. Under the precautionary principle, the more likelythe harm, the more preventive methods must be taken to avoid the potential
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effects of the potential injury.243 Numerous news, scientific, and political reports
indicate the nature and degree of environmental harm caused by the
shipwrecking industry.2 " The current practices of shipwrecking are causing
severe environmental harms.245 Again, these harms are detailed in Part III, and
indicate that the problem is not so much one of uncertainty but rather local
regulators, business persons, and workers turning a blind eye to the problems.246
The precautionary principle demands that action be taken to prevent those
possible harms no matter what the economic consequences; the courts proscribe
shipwrecking alternatives that avoid exposure of toxic waste to sensitive
environments.
Finally, India's "polluter pays" principle, which states that the financial costs
of preventing or remedying pollution caused by economic activity rests with the
polluter. Simply put, the burden is upon those who operate shipwrecking
facilities to bear the financial burden necessary to clean up environmental harms
and prevent future harms. This burden may become more difficult as the
government begins to dramatically slash benefits and subsidies to the
shipwrecking industry.247
C. Environmentally Sound Management
The Indian Supreme Court has been unabashed in issuing orders affecting
key industries in environmental cases. 248 The TNZ, Taj Mahal, and Delhi Bus
cases indicate that the India Supreme Court is willing to issue orders requiring
expensive modernization or closure for failure to comply. 249 There is no reason to
think that these seemingly drastic options are not available in possible litigation
over the shipwrecking industry.
The India Supreme Court will not be stepping into uncharted waters by
ordering modernization of shipwrecking facilities. The Technical Guidelines
provide an ample model for what an environmentally sound shipwrecking
practice would look like.20 Further, the recent Chinese experience shows that
modernization of shipwrecking facilities can occur quickly so that the industry
retains its market share.
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In order to comply with the principles of Environmentally Sound
Management, the dismantling procedure may influence not only the actual
dismantling step, but action must be taken during the whole process.
Ideally, prior to being sold via a broker, an inventory survey of the ship
should be carried out to identify any potential hazardous waste and its location.252
A thorough vessel survey is helpful in planning the sequence of shipwrecking.
For instance, structures containing asbestos can be marked to facilitate their
removal before any steel is cut or removed.253 Further, local planners can also use
the survey to plan where the ship may be most effectively recycled taking into
account the local capacity to handle the materials onboard the ship.
254
Upon arriving to the shipwrecking facility, the ship should first be secured in
dry dock facilities.255 In doing so, safe access to the whole ship is more readily
provided. Further, this helps to ensure safe working conditions for the actual
cleaning and cutting work.256
Second, the ship should be cleared of all hazardous materials prior to any
cutting. 7 The prepared inventory helps to identify hazardous substances
onboard. Cleaning of fuel tanks, engine rooms, bilge compartments, and other
locations of hazardous materials ensure that the ship is ready for dismantling in a
clean and safe condition.2 5 ' The liquids and materials utilized and removed in this
process should be stored in terrestrial holding tanks and should be properlyS259
treated. In cases where the hazardous materials are enclosed in components or
structural parts, removal can take place as soon as the materials are exposed.2 6
Prevention of hazardous materials escaping into the natural environment
should be the primary concern at all stages. Recycling of materials, in any
shipwrecking practice, will always be a prime concern.26t Countries with
developing industrial economies will continue to utilize secondhand materials
found on board the ship. Finally, disposal of hazardous materials should be done
in the most environmentally sound manner possible.262 Industrialized nations
should enter into agreements to share technology and knowledge of control of
hazardous waste.
A safe and practical cutting sequence is key to producing environmentally
sound management. Supervisors must ensure that all dismantling work is
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prohibited until all hazardous wastes are removed and safely stored.263 In carrying
out the dismantling process, modernized tools, such as cranes, hydraulic torches
and proper safety equipment, should be utilized.26
The waste stream arriving from the dismantled ship should be segregated into
recyclable materials and hazardous waste.265 Materials slated for recycling should
be prepared for processing while hazardous materials should be stored and
disposed of according to applicable laws and regulations.26
D. Implementation and Closure
Opponents of modernization argue that it is too costly to invest in the
26'7infrastructure necessary to implement these measures. Many Indian ship-
wreckers already claim that the costs associated with shipwrecking have already
made the industry unprofitable there. 268 Neither the Technical Guidelines, nor
industry literature, nor recent news reports indicate what a modern, green,
infrastructure is going to cost. Building modern facilities as those envisioned
would certainly be expensive. An India Ports investment report indicates that at
least $15 billion is required for all desired sea port improvements but does not
assign a specific amount to improved shipwrecking activities. 69
In previous cases, the India Supreme Court has been unsympathetic to
polluter complaints that remedial measures are too expensive to comply with.27°
The court has been unashamed to issue orders requiring business to shut down
operations unless compliance is met.21' Shipwreckers refusing or unable to
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VII. CONCLUSION
Shipping will certainly go on. No one wants to give up the consumer goods,
oil, and other items transported by the modern shipping industry. So too then,
shipwrecking must go on. As long as goods are produced far from their source of
consumption there will be a dramatic need for ships. Correlated with that need is
one for recycling of those ships when they are no longer useful. The issue is not
whether nations should engage in this activity but rather how they should engage
in the activity.
Shipwrecking and recycling can be dirty, dangerous work. The goal of this
paper has been to argue that shipwrecking can be clean, environmentally
friendly, and even advantageous. Those who wish to use their resources to
recycle ships and reuse those resources should have that opportunity. That
opportunity should not exist in such a way as to create more harm than
advantage.
India is in a precarious place with regards to the shipwrecking industry. It is
the unqualified leader in the worldwide industry. Those who perform the
dangerous work of taking apart the ships wish to do so. But they should not be
forced to do so in unsafe, environmentally dangerous ways. I have tried to not
place the blame on those who work in the industry, who make approximately
$1.50 a day. I do not find fault with these workers, but rather those who receive
the financial benefit of their work; shipwrecking facility owners, international
shippers, and those of us who receive the broader benefit of international
economics.
Most importantly, I have tried to argue that India has the resources and the
legal tools to implement the suggested changes. Further, I have tried to
demonstrate that India can do it themselves, through innovative legal resources
already in place; the rest of the world does not have to take on an ultra-paternal
environmental role.
